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Accelerating the Pace from
Discovery to Clinical Practice

We are truly at a crossroads in medicine. The scientific advances of the past few years,
particularly the completion of the Human Genome Project, dictate that we act now
to encourage fundamental changes in how we carry out clinical research, and how we
train the new generations of clinician scientists. As the nation’s medical research
agency, the NIH is taking a leadership role to ensure that the public’s health is well
served by these advances.

Two years ago, NIH Director Dr. Elias Zerhouni announced the NIH Roadmap for
Medical Research—a set of strategic initiatives to accelerate the pace of medical discov-
ery across all areas of science. One of the key areas of the Roadmap is the collective
effort to re-engineer the clinical research enterprise. Based on input from the biomed-
ical research community, we learned that a new way of doing clinical research and
translational science is needed if we are to deliver new discoveries to patients.

With your help, we shaped the Clinical and Translational Science Awards (CTSAs)
Program, which was announced last fall. We believe that CTSAs will give academic
health centers and other research institutions more freedom to foster productive collab-
oration among experts in different fields, lower barriers among disciplines, and encour-
age creative approaches that will help us solve complex medical problems.

Our vision is to transform the nation’s clinical research enterprise by achieving
three main goals:

m Innovative Research Programs: To support the development of an academic home
for innovative clinical and translational research programs at institutions nation-
wide, thereby providing integrated intellectual and physical resources that are
more flexible and responsive to modern research needs.

m Highly Trained Researchers: To train a robust cadre of interdisciplinary
researchers who have well-structured and well-recognized career pathways, and
are well positioned to make the next breakthroughs in medical science.

m Improved Patient Care: All of this serves our ultimate goal—to improve health
outcomes for patients with rare and common diseases by fostering collaborative
relationships throughout communities and enhancing public trust in clinical and
translational research.

The changes we have described will take place over a period of years; during
this time we will work closely with our NIH colleagues and with the academic health
centers, research institutions, and the public throughout the nation.
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TOOLS AND TECHNOLOGIES TO ENHANCE YOUR RESEARCH

Clinical and

Translational Science

BY VICTORIA L. CONTIE

ranslating basic discoveries into improved
medical care is a cornerstone of research
funded by the National Institutes of Health
(NIH). Yet scientists who conduct clinical
and translational studies face multiple
and complex challenges. Technological
advances and increased regulatory demands
have boosted the complexity and costs of clinical research,
creating an increased need for expensive resources like bioin-
formatics, specialized research training, and staffing for patient
recruitment and regulatory compliance. In addition, many physi-
cians who conduct clinical and translational research are strained
by dramatic increases in clinical-service demands and declin-
ing financial margins, which tend to divert time and attention
away from health-related research. As a result, many institu-
tions have difficulties recruiting and retaining a sufficient
number of clinical and translational researchers.

To address these problems and accelerate the translation of
basic discoveries into improved therapies and clinical practice,
NIH in October 2005 launched a new program of institution-
al Clinical and Translational Science Awards (CTSAs). Through
these awards, academic health centers across the country will
create individualized academic “homes” for clinical and trans-
lational science. “The CTSA Program is designed to spur what
will be a fundamental transformation of clinical and translational
research in the United States,” says NIH Director Elias A. Zer-
houni, M.D. “Our goal is to make sure that new treatments and
insights into disease can be captured more efficiently and deliv-
ered more quickly to patients.”

The CTSAs, administered by NCRR on behalf of the NIH

MICHAEL KELLER/CORBIS

M The new clinical and
Translational Science Awards
are designed to improve
patient care by more rapidly
bringing new treatments and
discoveries to the clinic.

Roadmap for Medical Research,
encourage institutions to pro-
pose new approaches to clinical
and translational research,
including new organizational models and training programs at grad-
uate and post-graduate levels. The grants also will foster original
research to develop clinical research methodologies in areas such
as informatics, laboratory methods, technology, and community-

based research.

LISTENING TO THE SCIENTIFIC COMMUNITY

Like other NIH Roadmap initiatives, the CTSA addresses issues
that are critical to the missions of all NTH components but are
beyond the scope of any single NIH institute or center. The NIH
Roadmap—Iaunched in 2003 and created in consultation with
hundreds of biomedical scientists—identified three fundamental,
cross-cutting research themes that could have a significant impact
on human health: new pathways to discovery, research teams of

the future, and re-engineering the clinical research enterprise.
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The latter served as the impetus for the CTSA Program. In ongo-
ing forums and consultations, researchers and administrators
described a need to transform clinical and translational science
by creating a distinct discipline and an academic home at research
institutions across the country.

In May 2005, an NIH-sponsored meeting brought together
more than 300 members of the biomedical research communi-
ty, who shared information about the frustrations and obsta-
cles they encountered, as well as their optimism about the prom-
ise of translating basic discoveries into improved medical care.
Participants generally agreed that a significant change was need-
ed to enhance clinical and translational science. According to
many attendees, institutional and programmatic boundaries
had created fragmented research efforts, training programs, and

resources that would be more effective if integrated.

at the May 2005 meeting. “Every place is
different, so it’s beneficial for institutions
to have the flexibility to develop an orga-
nizational structure that’s appropriate to
their situation,” Swain says.

The CTSAs were designed to support
the full spectrum of clinical and transla-
tional science. Clinical research, as defined
by the CTSA Program, includes studies
and trials that involve human subjects.
Translational research, however, has two
key components. The first is the process
of applying discoveries made in the lab-

oratory, testing them in animals, and

developing trials and studies for humans.

“The CTSA Program was initiated to break existing barriers
and, above all, to get people to work together to _
speed the delivery of improved health care to the public.”

“The lack of centralized infrastructure has been a huge bar-
rier to conducting clinical and translational research, which often
requires expensive processes, facilities, and equipment,” says
Richard Rudick, a participant at the May 2005 meeting. Rudick
is director of the Mellen Center for Multiple Sclerosis and chair-
man of the Division of Clinical Research at the Cleveland Clin-
ic.“Another factor is that clinical and translational research requires
a team approach, with multiple disciplines participating in the
research endeavor. We have not had effective mechanisms for
breaking down barriers between basic and clinical
sciences to develop such research teams.”

Comments such as these—gathered through
multiple consultations with researchers and aca-
demic leaders—led NIH to launch the CTSA Pro-
gram. “The development of the CTSAs truly came
from listening to the research community;” says
NCRR Acting Director Barbara Alving. “We attempt-
ed to bring flexibility to the program by providing
opportunities for institutions to design their own

programs and develop a center, department, or

[ NIH Director Elias Zerhouni

The second concerns research aimed at enhancing the adoption
of best treatment practices into the medical community.

“The CTSA Program was initiated to break existing barriers
and, above all, to get people to work together to speed the deliv-
ery of improved health care to the public,” notes Anthony Hay-

ward, director of NCRR’s Division for Clinical Research Resources.

FORGING PARTNERSHIPS

As one aspect of working together, the CTSAs will create two-
way synergies with local and regional communi-
ties, including the general population, commu-
nity-based groups, and health-care providers. In
one sense, the new academic homes will broad-
en the scope of their studies by collaborating with
local communities. “An exciting aspect of the
CTSA Program is its acknowledgment that aca-
demic health centers need to develop pipelines and
partnerships with communities that reflect a
diverse populace,” says Gary Gibbons, director of

the Cardiovascular Research Institute at More-

announced the creation of

institute of clinical and translational science.”
This flexibility will be critical, says Judith Swain,
director of the College of Integrated Life Sciences

the new CTSA Program in
October 2005. Developed
with extensive input from
the biomedical community,

house School of Medicine and a participant at the
May 2005 meeting. “The CTSA Program recog-

nizes that the medical school campus alone is not

the program will create aca-

at the University of California, San Diego. She was

demic “homes” for clinical

sufficient for conducting effective clinical and

and translational science.

among the many investigators who provided input
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B Biomedical informatics and computer-related technologies
enchance the sharing of data across disciplines and across institu-
tions, thus bringing diverse expertise and knowledge to bear on
health-related problems.

communities to ensure that diverse populations, and clinical
practitioners within those populations, are a part of addressing
important health-related questions.”

In return for the community’s participation, the CTSAs will
help to deliver improved medical care to the entire population.
“In its broadest definition, translational research includes bring-
ing important discoveries back to the communities by dissem-
inating new technologies and new advances into clinical prac-
tice,” according to Gibbons.

Partnerships with foundations and industry also will be cru-
cial to moving discoveries to the clinic. “The CTSAs provide a
platform for integrating the interests and the resources of aca-
demic health centers, foundations, industrial partners, and com-
munities,” Gibbons adds. “The flexibility of the program creates
an open door for these kinds of partnerships, allowing us to look
for opportunities where we can leverage resources and have a
shared set of objectives that complements NIH’s mission of

public health delivery.”

BIOMEDICAL INFORMATICS

Information technologies and biomedical informatics also cre-
ate new opportunities for forging partnerships by enabling the
sharing of data across disciplines and across institutions. “We
absolutely need innovation and new approaches for applying
information technologies to the research process,” Rudick says.
“The challenge is, how do we deal with the massive amount of
information that comes from gene sequencing, gene expression,

proteomic data, and metabolomics on the one hand, and con-

JIM CRAIGMYLE/CORBIS (TOP)

nect that to data from a particular patient?” In addition, issues
related to workflow, usability, and interoperability with collab-
orating organizations must be addressed, along with the need for
ensuring the privacy and confidentiality of human subjects.
The CTSA Program will support the development of such
innovations at the institutional level and also will create a nation-
wide forum in which biomedical informatics directors from all
CTSAs will collaborate to develop standards, best practices, and

solutions to informatics-related problems.

A LOOK TO THE FUTURE
A key component of each CTSA will be the creation of one or
more graduate degree-granting and postgraduate programs in
clinical and translational science, which will provide an enriched
environment for educating and retaining the next generation of
clinical and translational researchers. Through the CTSA Pro-
gram, investigators will be trained in diverse disciplines such as
pediatrics, surgery, dentistry, nursing, and pharmacology. Insti-
tutions will have the freedom to create educational programs that
best fit their organizational structures and institutional strengths.
“Previous attempts to address the problem through specific
grants that fund clinical research training have fallen short, because
they were all individual pieces,” says Swain. “The CTSA Program
is transforming, because it puts the training pieces together with-
in a cohesive and overarching structure, an academic home.”
NCRR’s Hayward agrees that the creation of well-inte-
grated homes for clinical and translational science will ulti-
mately transform clinical research and medical care. “With the
implementation and awarding of CTSAs,” Hayward says, “we
expect to see clinical and translational research develop as a
distinct discipline. We expect to see new opportunities appear.
And we want to see, above all, support for the interdiscipli-
nary teams who will conduct the clinical and translational

research of the future” m

B NIH plans to award four to seven CTSAs in fiscal year 2006, for a total of
approximately $30 million. In addition, a one-time solicitation for CTSA plan-
ning grants will give institutions more time to prepare a CTSA application in the
future. Approximately 50 planning grants, totaling about $11.5 million, are
expected to be awarded this year. The initial round of CTSA applications are due
to NIH by March 27, 2006.

B NIH expects to increase the number of awards annually and to have 60 CTSAs in
place by 2012. Funding for the CTSAs will come from the redirection of existing
resources, including funds from the NIH Roadmap budget and from existing

clinical and translational programs.

M For more information about the CTSA Program, visit the CTSA Web site at

www.ncrr.nih.gov/clinicaldiscipline.asp.
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Preclinical Primate Studies Help
Bring New Discoveries to Patients

tudies of nonhuman primates are an essential component of translational research, allowing scientists to evaluate poten-
tial medical interventions in a nonhuman model before testing proceeds in patients. Many of today’s life-saving medical
treatments—including polio vaccines, AIDS-fighting drugs, and heart surgery techniques—depended on preliminary eval-

uation in nonhuman primates.
To enable preclinical animal-based investigations, NCRR supports a nationwide network of eight highly specialized research facil-
ities known as the National Primate Research Centers (NPRCs), which house and care for a variety of nonhuman primates that are
important to biomedical research. Each NPRC has experienced staff and appropriate research environments for studying and devel-

oping nonhuman primate models of human health and disease. As the articles below illustrate, the NPRCs make essential contri-

butions to preclinical studies of experimental therapies, diagnostic tests, and imaging agents.

Safeguarding
New Organs

or thousands of people waiting for kidney transplants, learn-
Fing they are on top of the list may be good news. Yet soon
after transplantation, patients are given a drug regimen that
suppresses the immune system to prevent organ rejection.
Although immunosuppressants have considerably increased
one-year survival rates, these drugs have numerous side effects,
including eventual damage to the new kidneys.

Physicians Thomas Pearson and Christian Larsen and their
colleagues at the Yerkes NPRC in Atlanta have helped develop
anew drug to circumvent this problem. Early clinical trials sug-
gest that the experimental drug, known as belatacept, may be
as effective as cyclosporine, the mainstay in immunosuppres-
sive therapy for the past 20 years.

In preclinical studies conducted on nonhuman primates,
Pearson and his colleagues found that belatacept effectively
reduces the rate of rejection of transplanted kidneys. “The expert-
ise and experience of the Yerkes research staff, as well as the
physical facility and resources, greatly augmented the develop-
ment of belatacept,” says Pearson. Belatacept works by attenu-
ating the immune system’s activation of T cells that would attack
the new kidney.

Pearson’s preclinical findings laid an important foundation
for evaluating the drug in humans. Recent Phase II clinical tri-
als involving 218 kidney transplant patients found that acute
rejection and infection frequency were similar whether patients
received cyclosporine or belatacept. Those receiving belatacept,

however, showed better kidney function than the group receiv-
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ing cyclosporine. Also, one year after transplantation, kidney
damage known as chronic allograft nephropathy was present
in only 20 percent of patients receiving belatacept, compared
with 44 percent of cyclosporine patients. “We are hopeful that
Phase III trials will show similar results,” says Pearson. If it
reaches the market, belatacept could lead to improved long-term
transplant and patient survival, he adds. (American Journal of
Transplantation 5:443-453, 2005; New England Journal of Med-

icine 353:770-781, 2005) —AL STAROPOLI

Diagnostic Tests for
Highly Infectious Agents

cientists at the Oregon
SNPRC developed a novel
series of tests that show evi-
dence of being more sensitive
and accurate in diagnosing
human monkeypox infections
than current tests approved by
the U.S. Centers for Disease
Control and Prevention (CDC).

B The monkeypox virus, shown
here, can be deadly to
humans. Diagnostic tech-
nologies and therapies
developed for monkeypox
might also apply to smallpox
and related viruses.

The studies may lead to
improved diagnoses, therapies,
and preventive measures for
monkeypox and other some-
times-deadly agents that might
proliferate in a natural outbreak or a bioterror attack.

NPRC researchers Mark Slifka and Matt Lewis traveled to

JOHN KAPRIELIAN, COURTESY OF CDC/PHOTO RESEARCHERS, INC.



Wisconsin to examine more than 40 individuals who had been
exposed to the monkeypox virus, a close relative of the smallpox
virus. In 2003, dozens of people in the Midwest had been exposed
to pet prairie dogs infected with monkeypox, and 72 cases of
human infections were later reported to the CDC.

The Oregon researchers used a unique series of diagnostic
tests to confirm previously unverified human infections. The
diagnostic series also identified an additional three individu-
als whose infections had been undiagnosed because they lacked
obvious symptoms. These three people, having been vacci-
nated against smallpox more than a decade before, were fully
protected against monkeypox disease.

Slifka notes that the biocontainment level-3 laboratory asso-
ciated with the Oregon NPRC is one of the few in the country
with the appropriate safeguards, expertise, and authorization to
conduct experiments with monkeypox. “Our studies would not
have been possible without access to the NPRC or the resources
of the General Clinical Research Center, where some blood
analyses were performed,” Slifka says. “While this research pri-
marily focused on monkeypox, this same technology could also
be used to better detect a smallpox outbreak.” Although small-
pox no longer exists in nature, having been eradicated through
effective worldwide vaccine programs, the virus is still consid-
ered a significant bioterror threat.

The technology and diagnostic platform developed through
these experiments has now been licensed to an Oregon Health
and Science University spin-off company, Najit Technologies,
which specializes in developing effective diagnostics and anti-
body-based therapies against potential bioterrorism agents, as
well as other rare and neglected diseases. (Nature Medicine

11:1005-1011, 2005) —VICTORIA L. CONTIE

Imaging Agent
Aids Neurological
Diagnoses

Anovel brain-imaging agent first conceived more than a
decade ago promises to allow early diagnosis of human neu-
rological disorders and is now being evaluated in Phase II and
III clinical trials. In the 1990s, Bertha Madras of the New Eng-
land NPRC helped to create the new agent, called altropane, and
demonstrated its clinical potential by using it to diagnose neu-
rological abnormalities in monkeys.

Injected into the body, altropane binds to the dopamine

transporter (DAT), a molecule that is produced exclusively by

dopamine-containing cells in
the brain, cells that are deplet-
ed in Parkinson’s disease and
are implicated in other neuro-
logical disorders. With certain
types of brain-imaging scans,
radiolabeled altropane reveals
the amount and location of DAT
molecules in the brain. Because
DAT molecules reside almost
exclusively on dopamine-pro-
ducing cells, altropane neu-
roimaging reveals the density,
location, and possibly the func-
tion of dopamine-producing
neurons.

Working with collaborators
David Elmaleh and Alan Fis-
chman at the Massachusetts
General Hospital, Madras
demonstrated in monkeys that
altropane accumulates rapidly
B i human studles, the Imag- and selectively in brain regions

ing agent known as altropane
reveals differences in the
brains of a healthy volunteer
(top) and in patients with
moderate (middle) and

severe (bottom) Parkinson’s
disease.

rich in dopamine neurons. They
also found that altropane could
detect a loss of DAT sites—due
to a depletion of dopamine-pro-
ducing neurons—in monkeys
that had a neurological condition analogous to Parkinson’s dis-
ease in humans. Parkinson’s symptoms arise from a progressive
loss of dopamine neurons. Once the preclinical studies demon-
strated a severe reduction of dopamine neurons in Parkinson-
ian monkeys, the clinical trials at the Massachusetts General
Hospital followed shortly thereafter. An initial clinical study by
the team showed that altropane allowed scientists to distinguish
between people with and without Parkinson’s disease, based on
a marked reduction of DAT in the Parkinson’s patients. A mul-
ticenter Phase III trial of altropane neuroimaging is currently
evaluating the technique’s ability to distinguish Parkinsonian from
non-Parkinsonian tremors.

Altropane also may help to diagnose attention deficit hyper-
activity disorder (ADHD), which is characterized by excess DAT
in the brain (Biological Psychiatry 57:1293-1300, 2005). The team
used altropane to detect an increase in DAT density in six adult
ADHD patients. A larger study of altropane as a diagnostic agent

for ADHD is underway. —SCOTT J. BROWN
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Daring To Take Risks and
Reap the Rewards

edical advances often originate with a
flash of creativity and a tolerance for
risk. Recognizing that the safe bet is
not always the best path when pursu-
ing scientific knowledge, NCRR funds
Exploratory/Developmental Research Projects, known as R21
grants, to give scientists the freedom to pursue innovative,
high-risk scientific ideas, methods, or technologies that may
ultimately lead to significant health-related payoffs. For
instance, neuroscientist Paul Thompson depended on R21
funding to develop sophisticated computational tools for
imaging and analyzing how diseases or adverse events affect
the brain. A different R21 grant allowed geneticist Carl Pinkert
to create a unique animal model for studying mitochondria
disease, which has broad implications for human health.

NIH created the R21 funding mechanism to provide up
to two years of support for the early and conceptual stages
of innovative research projects. NCRR funds R21 grants in
two broad categories: biomedical technology and compara-
tive medicine.

At the University of California, Los Angeles, Thompson
and his colleagues developed a novel computational frame-
work that effectively stretches, contorts, and changes the
geometry of highly detailed three-dimensional brain images
obtained via magnetic resonance imaging (MRI). These
manipulations allow scientists to overlap and meld multiple

brain images, collected over time or

B Innovative brain-mapping techniques allow
from multiple individuals, and enable scientists to detect subtle disease-associated brain

images are really snapshots of a disease spreading over time.”

In Alzheimer’s disease, for example, MRIs collected every
six months showed the brain’s outer layer, or cortex, becom-
ing thinner as the condition progressed. Because the new
methods can detect even the tiniest brain changes as neu-
rodegenerative processes begin, patients may benefit from ear-
lier diagnosis and treatment.

Other studies used MRI scans to compare the brains of
methamphetamine users to healthy adults. The drug users
showed specific patterns of tissue loss in areas that control crav-
ing, emotion, and reward. Those brain regions may lose up
to 10 percent of their tissue over time, a finding that may explain
a user’s quest for increasingly higher doses to maintain a high.
Methamphetamine also eats away at the hippocampal regions
that control learning and memory, impairing both.

The mathematical algorithms developed with R21 fund-
ing also are shedding light on human immunodeficiency virus
(HIV) infections. Although many studies have examined the
pathogenesis, transmission, and treatment of AIDS, scientists
know surprisingly little about how HIV, the AIDS-causing
virus, affects the brain. “Part of the problem is that most imag-
ing techniques are not quite sensitive enough yet,” Thompson
says. But with the new brain-mapping algorithms, Thompson
and his colleagues were able to detect subtle differences between
uninfected and HIV-positive individuals, revealing destruction
of brain regions that control motor, language, and sensory
functions. “This helps to explain the

slowed reflexes and disruption of bal-

changes, including percentages of brain tissue loss,

comparisons between normal and dys-  represented by different colors, in AIDS patients.

functional brains. To date, the images
have clearly revealed the changes
wrought by Alzheimer’s disease,
methamphetamine abuse, schizo-
phrenia, and AIDS. “With R21 fund-
ing, we developed new mathematical
methods for understanding the effects
of disease,” says Thompson, an asso-

ciate professor of neurology. “These
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ance and gait that often affect people
with early AIDS,” says Thompson.
“Some of the current mathemati-
cal work is to find features in images
that can gauge the impact of disease
and response to therapy,” Thompson
adds. “For instance, the scans can test
a new drug’s ability to penetrate the
brain during clinical trials.” By mapping

a series of brain images after a patient

IMAGE COURTESY OF THE LABORATORY OF NEURO IMAGING,
UNIVERSITY OF CALIFORNIA, LOS ANGELES



receives a drug, clinicians can more rap-
idly track the effectiveness of a med-
ication. “A lot of the modeling work
we’ve done for the R21 project was
demonstrating that these new compu-
tational tools might be better than other
techniques that are currently used. And
when they aren’t better, we go back to
the drawing board.”

Going back to the drawing board
can be the standard operating procedure
for exploratory research projects, says
Carl Pinkert, a professor of pathology
and laboratory medicine at the Uni-
versity of Rochester Medical Center in
New York. His proposed R21 project—
to create methods for producing trans-
genic mouse models that would enhance
understanding of human mitochon-
drial disorders—was deemed high-risk
in part because no such models had yet
been made, despite concerted efforts by
several research groups. Still, such mod-

els were recognized as highly desirable.

ing mitochondrial disorders.

R21 funding allowed Pinkert, with
his colleague Ian Trounce in Australia,
to conduct experiments that led to the
first viable mice genetically engineered
to contain mitochondria from another
species. Starting with embryonic stem
cells from the domestic mouse, the sci-
entists destroyed the mitochondria with-
in and then reconstituted the cells with
mitochondria from other species. The
altered stem cells were then added to
more than 1,000 multicelled mouse
embryos. Female mice born with cross-
species mtDNA were bred and produced
six “germline” offspring (from four sep-
arate lineages) that contained only the
introduced mitochondria—in effect,
“transplanted” mitochondria—from
another species. Only two of the six
transmitochondrial offspring were
females, and one lived to generate a line
now used in developmental and neu-

rodegenerative research.

“Every living cell contains hundreds
to thousands of mitochondria,” says
Pinkert. These organelles are the cell’s

major energy source for life processes.

W Researchers used R21 funding to develop a tech-
nique for genetically engineering mice with “trans-
planted” mitochondria. A multicelled mouse embryo
(central sphere in all three images) is injected

(from the left) with embryonic stem cells that contain
mitochondria from another mouse species. A
micropipette (at right in all three images) holds the

The study was essentially a proof-of-
principle that led to further refinement
of the approach and additional mito-

chondrial experimentation by Pinkert

embryo in place during the injection. The altered

Mitochondria are so critical, Pinkert  ouse embryo is then tr

tod

I and other research teams. “Without the

adds, “that if they become functionally
impaired, they are implicated in a long list of diseases, from
lethal neonatal deficiencies to causal relationships associated
with neurodegeneration and aging.” (For more information
on human mitochondrial disorders, see the NCRR Reporter,
Winter 2005, pages 12-13.)

For decades, scientists have had the ability to create genet-
ically engineered mice by altering the DNA within the nucle-
us of a fertilized mouse egg. The nucleus presents a com-
paratively simple, one-target site for genetic manipulation.
In contrast, modifying the DNA that is housed within each
cell’s thousands of mitochondria—known as mitochondri-
al DNA, or mtDNA—has long presented a technological hur-
dle. The tiny double-stranded, circular mtDNA and genes are
distinct from the DNA found in the chromosomes of the nucle-
us, so conventional genetics tools and techniques do not
apply. Pinkert knew that unique technologies and methods

must be developed to engineer new mouse models for study-

IMAGES COURTESY OF CARL PINKERT, UNIVERSITY OF ROCHESTER MEDICAL CENTER

mouse for further development and birthing.

into a fe
R21, the early work fundamental to
developing these animal models would have been put on a
back burner,” Pinkert says. A few laboratories have since pro-
duced several mouse populations that harbor specific muta-
tions or modified mtDNA. “The R21 was crucial in doing this.
It was high risk, innovative at the time, and it still has a num-
ber of hurdles to address,” Pinkert adds. “But now we have
models that we can evaluate, providing a critical advance for

medical research.” —SHARON GIDDINGS

. NCRR, along with other NTH components,
awards investigator-initiated Exploratory/Developmental Research Grants
(R21s) to provide up to two years of funding for the early and conceptual stages
of innovative, high-risk projects that may offer a significant payoff for biomed-
ical science. In some cases, a Phase II Exploratory Development Grant (R33)
can provide interim funding until an investigator-initiated Research Project
Grant (R01) can be secured. Applications are now being accepted for novel
projects to enhance animal stem cell research (http://grants.nih.gov/grants/
guide/pa-files/PA-04-125.html). For the NIH Program Announcement
related to R21 funding, visit http://grants1.nih.gov/grants/guide/pa-files/
PA-03-107.html.
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Ahead of the Curve

Ithough information technology is now

common in many hospitals and biomedical

laboratories, in the 1950s only a small num-

ber of researchers imagined its enormous

potential. In 1967, supported by NCRR,
physician Homer Warner led a seminal effort that created
one of the first bioinformatics systems. This work has influ-
enced patient care, increased safety, and produced cost-
effective service in hospitals around the nation. Today,
NCRR continues its support of clinical bioinformatics as
an integral component of the new Clinical and Transla-
tional Science Awards.

Clinical application of bioinformatics began in earnest
when the University of Utah installed a state-of-the-art com-
puter in the early 1960s. Back then, Warner became intrigued
by the possibility of using this new technology with patients
at the Latter-day Saints (LDS) Hospital. It wasn’t long before
he gained access to the giant machine and began writing pro-
grams to study coronary blood flow. Because the computer
was only available at night, he set a cot beside it to sleep while
the computer slowly crunched numbers.

One of the central questions in his mind was how to
obtain around-the-clock physiological information from
post-operative cardiac patients. Warner resolved this prob-
lem by inserting catheters into patients’ arteries. When con-
nected through a computer, the apparatus calculated stroke
volume, heart rate, cardiac output, and blood pressure on
demand. Resulting data were displayed on the screen of an
oscilloscope, and three small lights alerted nurses of abnor-
mal vital signs that could lead to complications. This was one
of the first uses of computers for preemptive patient moni-
toring, a concept now propagated through nearly every inten-
sive care unit.

By the late 1960s, Warner obtained an NCRR grant to
develop a computer facility for the medical community.
Through this award he acquired one of the first Control Data
3200 computers. “The CD 3200 was an amazing machine for
its time,” says Warner. “There was a total of 64K in the whole
machine and it filled a 20-by-20-foot room, which required

under-floor air conditioning.” Nonetheless, it was lightning
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W Physician Homer Warner (seated) consults with colleagues Alan Pryor
(center) and Reed Gardner in 1970—in the early days of hospital informa-
tion technology.

fast for its time, with an ability to perform 800 calculations
every second. The system placed LDS Hospital ahead of the
curve. “We had visitors coming from all over the world to see
our system,” adds Warner.

As computer systems advanced, so did Warner’s ideas. In
the 1970s, using the CD 3200 computer, he developed a hos-
pital information system named HELP (Health Evaluation
through Logical Processing), which collected extensive patient
data. The system eventually grew to incorporate information
from various parts of the hospital—laboratory results, phar-
macy prescriptions, nursing care plans, surgery schedules, and
accounting—thus creating one of the first integrated clini-
cal systems. This integrative approach to organizing and stor-
ing patient information gave health professionals access to
the totality of records in one system, which supported their
decision making.

In the late 1980s, HELP benefited thousands of patients.
At LDS Hospital, automated prescription of antibiotics to sur-
gical patients decreased the rate of adverse drug events by 30
percent and halved the cost of antibiotics per patient. In
addition, in-hospital mortality dropped significantly. Almost
40 years later, Warner’s initial technology gamble paid off hand-
somely by demonstrating how it could not only improve

lives, but also save them. —AL STAROPOLI

PHOTO COURTESY OF LDS HOSPITAL



NCRR Funds New
National Technology
Centers

Evolving technologies allow
scientists to peer into the most
hidden reaches of the human
body. NCRR continues to sup-
port development of such
technologies by funding two
national centers focused on
imaging and carbohydrate
biochemistry.

Brigham and
Women’s Hospital
of Boston will

receive $15 million

| e
S —— -

over five years to
establish a national [
Image Guided

Therapy Center.

This unique

People, Awards, Grants, and New Developments

launch the National Center
for Glycomics and Glycopro-
teomics, which will study
sugars, but not the ones in
foods. These are complex
signaling molecules found
throughout our bodies, and
they are critical for reproduc-
tion, growth and develop-
ment, and our ability to fight
infection. The center will
create and share new tools to

unravel the structures of these

M software combines multiple medical images,

resource will
allow physicians
to see deep beneath the skin
during surgical procedures
through imaging techniques
such as CT scanning, ultra-
sound, and endoscopy. The
technology will allow
surgeons to navigate instru-
ments inside the body
through small incisions,
thereby reducing bleeding
and infection. The National
Cancer Institute and the
National Institute of Biomed-
ical Imaging and Bioengineer-
ing cofund this award.
Indiana University in
Bloomington will receive $3.2

million over three years to

allowing surgeons to navigate minute tools during
delicate brain surgery.

molecules and how they
work. Scientists will use these
to study both basic biology
and diseases from cancer to

alcoholism. m

Grants Enhance
Research Facilities

Ten institutions nationwide
received awards totaling $30
million from NCRR’s Research
Facilities Improvement Pro-
gram. The grants will allow
construction of new laboratory
space and upgrades to

research-imaging facilities,

PHOTO COURTESY OF BRIGHAM AND WOMEN’S HOSPITAL (LEFT)
PHOTO COURTESY OF MARYLAND SCIENCE CENTER (TOP RIGHT)

among other
improvements.
“These
investments in
research facilities
are vital to our
nation’s ability to
conduct cutting-
edge biomedical
research, including
efforts to address
AIDS, cancer,
Alzheimer’s dis-
ease, diabetes, and many other
major illnesses,” says Barbara
Alving, NCRR’s acting director.
The awards will fund con-
struction for several new
facilities, including a behav-
ioral research center at the
University of North Dakota; a
women’s cancer laboratory at
the University of California,
Irvine; and a center for
human genetics at the Univer-

sity of Pennsylvania. m

Bringing Science
to the Public

Whether learning about the
genome, transmission of
Lyme disease, or diabetes,
pre-college students across
the country will be immersed
in science as part of a series
of awards to encourage
research careers and increase
science literacy.

Through the Science Edu-
cation Partnership Awards
(SEPA) Program, NCRR has

M students learn about the cardiovascular system at
Maryland Science Center in Baltimore.

awarded nearly $23 million
toward the funding of 21
science education projects in
2005. SEPA projects aim to
generate enthusiasm about
health and science research
by exposing pre-college stu-
dents, their families, and the
public to science through a
variety of activities. “By
giving students the chance to
participate in hands-on,
inquiry-based research proj-
ects, we hope to demystify
science and make it more
accessible,” says Barbara Alv-
ing, acting director of NCRR.

SEPA grants provide from
two to five years of support
for implementing projects in
partnership with educators,
researchers, or community
groups. SEPA grants sponsor
projects at health science cen-
ters, universities, K-12 schools,
science museums, and commu-
nity organizations across the
country. For more information,
visit www.ncrrsepa.org. m
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Neuroimaging
Tools and Data
Available on Weh

A roving band of five
unnamed researcher partici-
pants—who traveled across
the country to nine different
sites to have their brains
examined via MRI—has con-
tributed to a first-of-its-kind
neuroimaging dataset that
will help scientists to
standardize and calibrate
imaging data for multisite
studies for years to come. The
dataset, known as the Func-
tion BIRN Phase I Traveling
Subjects Dataset, is the latest
of more than two dozen
open-source data and
software tools made available
to scientists worldwide by the
Biomedical Informatics
Research Network (BIRN).
Created in 2001 with
NCRR support, BIRN is a

national consortium of 28
research institutions and 37
research groups dedicated to
creating a usable cyberinfra-
structure that shares and
integrates data, expertise,
and unique technologies
from multiple disciplines
and research institutions
thereby enabling collabo-
rations that address complex
health-related problems. (For
more information, see the
NCRR Reporter, Fall 2003,
pages 5-7.) Initial efforts focus
on neuroimaging data, but
the tools and technologies
developed by BIRN will ulti-
mately be applicable to other
disciplines.

Calibration across sites is
important, because brain
scans from a single individual
can appear surprisingly dis-
similar when collected using
different MRI instruments
and methodologies. “In fact,

we found there is more varia-

M The Biomedical Informatics
Research Network has developed
open-source neuroimaging tools
and datasets available to
researchers around the world as
they investigate the causes and
potential therapies for Alzheimer’s
disease, schizophrenia, and other
brain-related disorders.

tion between sites than there
is between subjects,” says
Steven Potkin, professor of
psychiatry at the University of
California, Irvine, and head of
a series of BIRN projects
related to functional imaging.
“Unless this can be corrected,
there is no point in doing a
multisite imaging study.”

The Phase I study of five
subjects allowed the Function

BIRN research teams to devel-

op techniques that greatly
reduce intersite variability,
thus laying a solid founda-
tion for Phase II, which
will interpret functional
neuroimaging datasets
from more than 200 sub-
jects examined at MRI
facilities nationwide.

Other datasets and tools
available for download at the
BIRN Web site include data
analysis software for correct-
ing image distortions,
software for de-indentifying
MRI images, data manage-
ment tools for large and
diverse clinical neuroimaging
research projects, and several
datasets related to the mouse
brain. On the horizon is a
new BIRN project that will
focus on neuroimaging of
nonhuman primates. To learn
more about BIRN’s open-
source software and data, visit
http://nbirn.net/Resources/

Downloads/. m
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